To investigate the possible causes of an increased incidence of red 
A reduction in the size of red cells (microcytosis) has been reported more often in Asian than in European children of the same age in both community' and hospital2 studies. This finding has been attributed to a high incidence of dietary iron deficiency in Asian children, although heterozygous thalassaemia is a potential additional cause.2 3 Previous studies have not considered the possibility that a thalassaemia genes, which occur commonly in some groups,4 contribute to the observed reduction in red cell size. This is an important consideration, as there is increasing pressure to identify and treat iron deficiency in young children. 5 This reflects growing concern about the possible non-haematological effects of a low iron concentration, even without obvious anaemiaespecially the deleterious effects on learning ability.'8 Without a therapeutic trial of iron, mild degrees of iron deficiency may be difficult to confirm in young children who have little or no iron stores,9 10 and in whom serum iron and transferrin saturation are significantly lower than in adults. " Microcytosis thus assumes added importance for suspecting iron deficiency in young children, but may lead to unnecessary treatment with iron supplements if there is a high incidence of unrecognised a thalassaemia in the population.
In this community based study we have examined the relative contributions made by iron deficiency and thalassaemia genes, especially a thalassaemia trait, to microcytosis in a predominantly Hindu, Gujarati Asian population, compared with European children from the same area of north west London.
Subjects and methods

PLAN OF INVESTIGATION AND TREATMENT
Venous blood samples of 5 ml or less were taken from 204 Asian and 88 European children after informed consent from a parent. All were apparently healthy children attending infant welfare clinics in Harrow for routine immunisation or developmental screening, and were aged between 6 months and 6 years. The children were recruited consecutively as they came to the clinic, excluding those whose parents did not want them to take part. We also excluded those who were taking preparations containing iron, and those who had febrile illnesses. Details of racial origin and whether the child's family was vegetarian were recorded. All samples were taken between 1000 and 1300, and were analysed the same day for haemoglobin concentration and red cell indices (Coulter S+IV), and within three days for serum iron and transferrin concentrations. Serum samples were stored at -20°C for measurement of ferritin.
Microcytosis was defined as a mean corpuscular volume of <74 fl based on the lower limit for the mean cell volume reference range (mean (2 SD)) defined by Isaacs et Asian (120-0 (7-4) g/l) and European (1210 (7-9) g/l) children ( Figure 2 Haemoglobin concentration in relation to age in Asian (n=204) and European (n=88) children; A a thalassaemia trait, A a thalassaemia trait and iron deficiency, O ti thalassaemia trait, * E thalassaemia trait and iron deficiency, 0 no confrmed abnormality, and 0 iron deficiency. IRON 
ABSORPTION
Serum ferritin and serum iron concentrations were generally lower, and total iron binding capacity was higher, in Asian and European children with microcytic red cells. Even when children who were later shown to be heterozygous for a or ,B thalassaemia were excluded, however, there was considerable variability in these values (table). In the Asian children, nonthalassaemic microcytosis was more consistently associated with an increased serum total iron binding capacity of >90 [tmmol/l than a subnormal (<16 [tg/l) serum ferritin concentration (fig 3) . Children who were not microcytic were not offered iron supplements, but 45 Asian children with a mean corpuscular volume of >74 fl showed biochemical evidence of absent iron stores or reduced tissue iron supply, or both.
CAUSES OF MICROCYTOSIS
In 50 of 76 microcytic Asian children the tests of iron absorption led to a suspicion of iron deficiency and the offering of oral iron supplements (fig 4) . Of these, 41 responded by increasing their mean corpuscular volume by 5 fl or more, or to >74 fl. Two of these responders had I8 thalassaemia trait as well as iron deficiency, and in four responders in whom the mean corpuscular volume remained below 74 fl, deletional a thalassaemia trait was later shown. Of the nine non-responders, seven children were thought not to have taken the iron supplements regularly, and in two (mean corpuscular volume 66 fl and 70 fl, respectively) no cause was found. Their a gene maps were normal, and further studies of globin chain synthesis were inconclusive, failing to confirm a non-deletional a thalassaemia trait. '7 Twenty six Asian children were not offered iron. The low mean corpuscular volume was caused by a thalassaemia trait in four subjects and j3 thalassaemia trait in six. Six further children may have had iron deficiency, but there were incomplete data on iron values and no therapeutic trial of oral iron. Ten children with small red cells had normal iron and HbA2 values, and a gene mapping: they were all aged <2 years, had mean corpuscular volumes in the range 70-74 fl, and were thought to be normal.'2 Overall, 20% of Asian children had confirmed microcytosis and iron deficiency. Iron deficiency was suspected, but not proved, as the cause of microcytosis in a further 6%. If the non-microcytic children who showed some biochemical evidence of iron deficiency were included the combined incidence of confirmed and possible iron deficiency rises to 48%.
A total of 42 children underwent a globin gene mapping. The incidence of single gene deletion a thalassaemia trait (a-/aa) in this Asian population was 4%. In addition, two children had triplicated a genes on one chromosome (aaa/aa).'8 The incidence of thalassaemia was also 4%.
Nine European children had mean corpus- In view of the evidence of an association between iron deficiency and delayed psychomotor development, it is important to detect and treat iron deficiency in this group. Simple screening tests for iron deficiency (for example, measurements of haemoglobin and mean corpuscular volume) may, however, be misleading: many of the children with microcytosis and confirmed iron deficiency had haemoglobin concentrations > 10 g/l (fig 2) , and the presence of microcytosis did not necessarily indicate iron deficiency. Furthermore, it is likely that a number of the non-microcytic children with biochemical evidence of iron deficiency would also have responded to oral iron. Quite apart from these problems of diagnosis, an appreciable number failed to take the iron supplements regularly; even with enthusiastic support, from health visitors, there was difficulty in getting some parents to give medicine to their children reliably. Dietary manipulation may be hard in this age group, and iron preparations are unpalatable.
a and , t thalassaemia traits each had an incidence of 4% in this population, representing 16 of the 76 children with microcytosis (21%) and coexisted with iron deficiency in six cases. As children whose mean corpuscular volume on the first blood sample was >74 fl were not investigated further, some children with deletional a thalassaemia trait are likely to have been missed, as there is an overlap with the normal range for mean corpuscular volume.4 There may also be children with non-deletional a thalassaemia who were not detected by gene mapping.
In the current climate of enthusiasm for screening and treatment of iron deficiency, some children with microcytosis and a thalassaemia trait will inevitably be given unnecessary treatment with oral iron. It will therefore be important to avoid prolongation of such treatment in suspected iron deficiency without monitoring of the response by repeated blood counts: where the response is poor, additional tests will be required, including measurement of HbA2 and iron values. It is known that the accuracy of diagnosis of iron deficiency increases with multiple measures of iron status. 11 19 Such measures are unlikely to be available in routine clinical practice, however, and it is therefore of interest that in this study increased values for serum total iron binding capacity appeared to be more sensitive in detecting reduced iron stores in microcytic Asian children than reduced concentrations of serum ferritin (fig 3) .
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